This study investigates whether the introduction of an entrance fee affects visitor composition at a state funded museum in Sweden. While entrance to the museum was still free, we conducted a survey to collect information about visitor characteristics and used the Contingent Valuation (CV) method to measure visitors' willingness to pay (WTP) for a visit. The results of the CV survey show that even a very low entrance fee level results in a significant reduction in several target groups that the museum has policy directives to reach. Additionally, we conducted another survey after the introduction of the fee. Thus, we have a unique opportunity to test the validity of CV in the context of a cultural good. The comparison between the predicted results from the CV and the observed change in visitor composition after the introduction of the fee implies that CV does predict a majority of the changes successfully.
Introduction
A highly debated issue in many countries is whether or not publicly financed museums should offer free entrance. Many of the public museums in Britain and Ireland started doing this in , while Sweden did in 2004 -2005 at 19 state funded museums (Swedish Art Council, 2006) . 1 visitor characteristics and used the Contingent Valuation (CV) method to measure visitors' willingness to pay (WTP) for a visit to the museum. 5 Using these results we can predict possible changes in visitor composition in general, and in the target groups in particular, at several potential fee levels. The second objective is to evaluate what actually happened after the introduction of the fee. We therefore conducted another survey to obtain information about socio-economic characteristics of those who actually ended up paying the entrance fee to the museum. We then evaluate how the introduction of the entrance fee influenced the ability of the museum to follow the policy directives imposed by the government. The third objective is to test the validity of the CV method in the context of a cultural good. We do that by investigating whether and if so to what extent the predicted changes in visitor composition based on the results of the CV survey differ from the actual changes observed after the introduction of the entrance fee.
The present study contributes to the existing literature in the following ways: Since an entrance fee was introduced in reality, we act on the unique opportunity to conduct surveys both before and after the museum began charging an entrance fee. Thus, we use both a natural experiment and stated preferences to investigate changes in visitor composition and to test the validity of the CV method. 6 Moreover, as far as we know, the present study is the first to analyze visitor composition at museums and relate them to governmental policy directives. As free entrance and various policy reforms exist in several countries (Falconer and Blair, 2003) , the results of the present paper are of interest in a broader context, especially for cultural policy makers in other countries.
Several previous studies have used the CV method to investigate WTP for maintaining a museum (Santagata and Signorello, 2000; Sanz et al., 2003; Thomo, 2004) . These studies focus on both visitors and non-visitors, while we focus only on visitors. A number of other studies have investigated both the benefits and the drawbacks of having a museum entrance fee financed by public funds. One argument for free entrance is that in the absence of congestion, the 5 The Contingent Valuation method is a stated preference method where the respondents are asked to state their WTP for a specific (most often public) good. For more information about the CV method, see Mitchell and Carson (1989) . 6 A number of studies compare the results of revealed preferences studies on for example visits to national parks with stated preference surveys, but these are often travel cost surveys (Carson et al., 1996) . Furthermore, they have not had the unique opportunity to conduct a stated preference survey before an actual price change.
marginal cost of an additional visitor is zero for a public good (Willis, 2003) . On the other hand, O'Hagan (1995) and Bailey and Falconer (1998) claim that marginal cost is zero only in the short run. Another argument often presented in support of free entrance is that it makes the socio-economic composition of visitors more heterogeneous. However, according to O'Hagan (1995) and the Department of Culture, Media and Sport in U.K. (1997), a large majority of those who visit museums with no fee are people from the highest socio-economic group. This means that people with lower income finance the maintenance and services of museums they very seldom visit. Moreover, O'Hagan (1995) also argues that it is a myth that museums with free entrance have visitors from all income groups and that the entrance fee is not the reason why people from lower income groups attend museums less often, while Anderson (1998) finds that museums that charge for entrance lose visitors. On the other hand, Bailey and Falconer (1998) discuss that entrance fees can actually increase access to museums. Revenues from fees may for example be used to increase opening hours or the quality of exhibitions.
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The findings of the CV survey predict that an introduction of even a low entrance fee (40 SEK) should result in a significant reduction in visits in four out of the six target groups included in the government directive, i.e. men, immigrants, low-income visitors, and visitors who live in the suburbs. The findings from our second survey, carried out after the introduction of the entrance fee, confirm the predicted changes. Thus, the validity test of the CV method shows that the method is successful in capturing changes in visitor composition for a quasi-public good such as a museum visit.
The rest of the paper is structured as follows. The Museum of World Culture is presented in Section 2, followed by a description of the surveys in Section 3. Section 4 shows empirical results before and after the introduction of the entrance fee and the results of the validity test of the CV method. Section 5 concludes the paper. 
The Museum of World Culture

The Survey
We conducted two surveys at the museum in order to evaluate whether the visitor composition changed after the introduction of the entrance fee. The first survey was carried out during the fall of 2006 while entrance was still free. The second was done during the spring of 2007 after the introduction of the fee. The first survey collected information about visitor characteristics and WTP for a visit, using the CV method. When the good is familiar (as we believe a museum visit is to a person who actually visits the museum), the CV method is appropriate to use (Mitchell and Carson, 1989) .
The WTP question to the museum visitors read:
In addition to the WTP question and several socio-economic questions, we asked how often the respondents consume different kinds of cultural activities and how pleased they were with their visit to the museum. We handed out the survey to all visitors over age 19 who arrived through the main entrance. To make it easier for the respondents to have an opinion about the visit, we asked them to independently complete the questionnaire at the end of the visit and hand it back on their way out. A pilot study was conducted in November 2006, after which we made minor revisions of the questionnaire. The first survey was carried out over 5 days in the fall of 2006, while it took 11 days to administer the spring 2007 survey. 9 A vast majority of the visitors answered and returned 9 The first survey was conducted on 2 weekend days and 3 weekdays and the follow-up survey on 7 weekend days and 4 weekdays. There are several reasons for the larger number of days for the follow-up study. One is of course that the number of visitors had decreased, not only due to the introduction of the entrance fee, but also possibly because of the straight out beautiful weather during some of the days we collected the survey at the museum. ended questions is that they result in much more information than closed-ended questions. There are, however, some arguments against using open-ended questions because the situation of paying for a public good often is uncommon for a respondent. The open-ended format also tends to lead to a large number of no and protest zero responses (Mitchell and Carson, 1989) and it is argued not to be incentive-compatible (Carson and Groves, 2007) .
It has been argued that people are willing to pay more when the WTP question is hypothetical,
i.e. when the respondents do not really have to pay anything for their visit. According to Balistreri et al. (2001) , Loomis et al. (2001) , and Brown et al. (2001) , the CV method overestimates the actual WTP, leading to a hypothetical bias. 10 On the other hand, Carson et al. (1996) show that CV estimates are slightly smaller than revealed preference estimates when it comes to quasi-public goods such as visits to national parks or recreational fishing tours.
Moreover, Kriström (1993) , Balistreri et al. (2001) , and Brown et al. (2001) all show that openended hypothetical questions produce estimates closer to actual payments than closed-ended questions do. An additional way to decrease the existence of the possible hypothetical bias is to use a "cheap talk script" (Cummings and Taylor, 1999) . In such a script, people are reminded that it is easy to be willing to pay for a good when they do not really have to pay anything.
Respondents are then encouraged to act as if they really would have to pay the amount they state as their maximum WTP. In order to reduce a possible hypothetic bias, our questionnaire therefore included a cheap talk script before the WTP question (the WTP question, the follow-up question, and the cheap talk script are all presented in Appendix A).
10 The goods to be valued in the studies were an insurance policy (Balisteri et al., 2001) , an art print (Loomis et al., 2001) , and a public environmental good (removal of roads in Grand Canyon National Park).
Results
As explained, we have data from two different surveys, 
Results before the entrance fee was introduced
Descriptive statistics Table 1 shows the distribution of the WTP answers and the corresponding visit rates. The respondents were asked to state their maximum WTP for entering the Museum of World Culture "today", i.e. on the day they actually visited the museum. The admission would give free entrance to the museum for the following 12 months. Column 1 indicates the WTP (in SEK) for entering whereas the visit rate is shown in Column 3. The most common WTP response among visitors was 50 SEK (24 percent of the respondents).
Seventeen percent had a WTP of 100 SEK whereas 14 percent answered 0 SEK. Hence, these three WTP levels constitute over 50 percent of all responses. The median WTP is 50 SEK, while the mean is 56.6 SEK.
11 Although the Museum of World Culture decided to introduce an 11 There are no clear signs of a strong hypothetical bias since the mean and median WTPs are quite modest. This is in line with the mentioned results by Kriström (1993) , Balistreri et al. (2001) , and Brown et al. (2001) , who all show entrance fee of 40 SEK, a majority of the other public museums decided to charge between 50 and 80 SEK. 
Museum visitors at different levels of potential entrance fees
By looking at respondents' WTP for a visit, we will now investigate how visitor characteristics vary with different levels of a potential entrance fee. This is not only interesting because the museum was given the option to decide what fee to charge, but also because the mission to catch target groups remained despite the termination of the reform. Table 3 presents visitor characteristics at different possible entrance fees.
14 About 24 % of people aged 20-74 years have at least 3 years of university education and 47 % of people between 20 and 64 years are employed (Statistics Sweden, 2006) . 15 The mean age of visitors at the Museum of World Culture is 41, 61 % are women, 60 % have a university degree, 55 % are employed, and 41 % lives in a inner city of Gothenburg (Exquiro Market Research, 2006) . One thousand samples were bootstrapped by randomly drawing observations with replacement as many times as there are observations in the original sample. The differences between the means are calculated 1000 times for each variable. By using the percentile method and the 95 % confidence interval, it can be shown whether the means significantly differ from each other at the 5 % significance level. The advantage of the percentile method is that it makes no assumptions of the underlying distribution (Efron and Tibshirani, 1998) . Table 3 . Visitor characteristics at different entrance fee levels, based on respondents' WTP.
NOTE: All categories of the Education variable are shown: Elementary school, High school, University < 3 years and University ≥ 3 years (compare with Table 2 ).
The second column (0) shows the case of no entrance fee, i.e. the full sample, and the third column (40) shows the respondents with a WTP of 40 SEK or more. By comparing these two columns, we can see how the composition of the visitors is predicted to change with an entrance fee increase from 0 SEK to 40 SEK. The remaining columns give the corresponding information at entrance fee levels of 60 SEK, 80 SEK, and 100 SEK, respectively. In order to investigate whether each of the discrete target group variables is equally distributed across groups we construct Chi 2 tests, while we do t-tests for the continuous variables (age and income).
Comparing with the full sample (free entrance), we observe some general trends as the fee increases. Setting the fee at 40 SEK rather than at 0 SEK should result in a significant decrease in the share of visitors who are men, share who are immigrants, and share who are pensioners.
Increasing the fee to 60 SEK is predicted to reduce the share of visitors who are men and/or share who are pensioners, while the share of visitors who are young should increase. Finally, a fee of 80 or 100 SEK should reduce the share of visitors who are students and share who are pensioners significantly, but increase the share who are employed. Overall we thus find that the shares of the visitors who belong to the target groups can be expected to decrease, although the changes should be small in magnitude, when the entrance fee increases. On the other hand, "cultural consumers," i.e. those who regularly consume cultural activities other than museums, are not sensitive to the level of the entrance fee: There are no significant changes in their shares at any suggested fee level.
To be able to see whether the changes in visitor composition due to different fee levels (based on WTP) prevail when we control for a number of other variables we now turn to a regression analysis. We estimate five probit regressions and the results are shown in Table 4 . 16 The dependent variable is equal to one if a respondent would visits the museum at the given entrance fee level. The levels are 40, 60, 80, and 100 SEK respectively. In addition, it is of particular interest to investigate the group of visitors who are not willing to visit the museum at any entrance fee level. Therefore, the dependent variable in the first regression in Table 4 is equal to one if the visitor has a zero WTP. 16 The probit model allows us to investigate what affects the composition of the museum visitors at different WTP levels, including those with a zero WTP. Moreover, because the distance between the WTP categories are known, a probit model is more appropriate to use than an ordered probit model. The base category for the two variables "Big city: suburb" and "Other city/countryside" is "Big city: center" of the three biggest cities in Sweden. Furthermore, there is low correlation among the explanatory variables in the regression, indicating no problem with multicolinearity.
The results in Table 4 show that men, pensioners, and those living in the suburbs are significantly more likely to have a zero WTP for a visit. Hence, the museum might lose people from these visitor groups when it starts charging for entrance, regardless of the fee level. Since a majority of the visitors participating in this study live either in the city center of Gothenburg or in one of its suburbs, it is clear that the WTP differs depending on where in Gothenburg they live. 17 Respondents who are very aware of the debate about the free entrance reform seem more likely to have a zero WTP for a visit.
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If we then look at the probit models for the various entrance fees, we find two main effects: the parameter estimate of income is positive and significant in all cases, and the coefficient of "Very aware of the debate" is also significant in all cases, but negative. Thus, those with a higher income are more likely to visit the museum at all fee levels, while those who are well aware of the debate about whether the free entrance reform should continue are less likely.
Comparing our results with the policy directives given to the Museum of World Culture, we find that men, immigrants, people who live in the suburbs, and those with lower income (four out of the six target groups) are less likely to visit the museum even at a very low fee level (40 SEK).
The largest effect is whether a respondent lives in a suburb, which decreases the probability of visiting the museum by about 11 percentage points. On the other hand, we do not find any significant effect of age or education at that fee level. Thus, the museum is less likely to lose visitors from the remaining two target groups: people who are young and people with lower levels of education.
For the next fee level (60 SEK), the probability of visiting decreases if the respondent is a man or lives in a suburb, while the opposite is found for young people and weekend visitors. The fee level of 80 SEK seems to be too high for students and pensioners, while young people and those 17 About 40 out of the 44 percent of visitors who are included in the variable Big city: Center live in Gothenburg. Similarly, 30 of the 32 percent of visitors who are included in the variable Big city: Suburb live in Gothenburg. 18 The p-value is 0.131. However, this does not have to mean that they do not value the museum at all. One explanation might instead be that the zero WTP expresses their opinion against the government's plan to stop the free entrance reform. We therefore also asked those with a zero WTP the reason for stating zero. About 11 percent answered that they think it is wrong to charge for access to the Museum of World Culture, while only about two percent said that the reason was either that the exhibitions at the museum were of bad quality or that they had already seen the exhibitions before.
who were very pleased with their visit 19 would still be likely to visit even with a 100 SEK fee.
Interestingly, people who are regular visitors of the Museum of World Culture, and have therefore seen the exhibitions several times, do not have significantly different WTPs than others.
What actually happened after the introduction of the entrance fee?
Table 5 shows the results of the fall survey conducted before the fee was introduced. It can be concluded that the visitor composition changed after the museum started to charge an entrance fee. More specifically, we find a significant reduction in the share of visitors who are men, share who live in the suburbs, share with low education, share who are pensioners, and share who decided to visit the museum on the day of the visit. The results also show a significant increase in the share of visitors who are immigrants and/or employed, while the average age decreased. 20 Hence, we observe clear changes in the museum's target groups after the introduction of the entrance fee, while the share of the "cultural consumers" is the same. We can thus conclude that the Museum of World Culture has problems following the policy directives to reach some of the target groups after the introduction of an entrance fee, while those who are habitual consumers of different cultural activities seem to visit the museum regardless of the fee.
It is, however, worth noting that the museum did not lose visitors from all target groups, e.g.
immigrants. In addition to the loss in target groups, the total entrance fee revenues during 2007
were about 30 % below the government requirement that the museum was given after the entrance fee reform was abolished. Moreover, revenues from the museum shop decreased with the introduction of the entrance fee (National Museums of World Culture, 2008).
Validity of the CV results
In order to test the validity of the CV method, we compare the results from the spring sample, i.e.
those who visited the museum after the introduction of the entrance fee (40 SEK), with the sub sample of fall visitors with a maximum WTP of at least 40 SEK. Hence, by comparing the mean values in Columns 2 and 4 in Table 5 , we can test whether the CV correctly predicts the changes in visitor composition that are due to the change from no entrance fee to an entrance fee of 40 SEK. 21 All the comparisons between the discrete variables are done using the Chi-Square tests, while we use t-tests for the continuous variables (age and income).
We find that the shares consisting of men, young people, students, pensioners, employed people, and cultural consumers do not significantly differ between the sub sample from the fall and the 20 For the discrete variables, we construct Chi 2 tests for equal distribution across groups while we do t-test for the continuous variables (age and income). 21 Several previous studies have compared stated preferences with actual payments in an experimental design (e.g. Carson et al., 1996; Balistreri et al., 2001; Loomis et al., 2001; Brown et al., 2001) . However, as far as we know, the present study is the first to use a natural experiment (i.e. an exogenous change) to validate the CV method. spring sample after the introduction of the entrance fee. Similarly, the CV predictions of mean age 22 and mean income do not significantly differ between the samples. However, contrary to the prediction of the CV method, the share of visitors who were immigrants was significantly larger after the introduction of the entrance fee. Investigating the first and second generation immigrants separately, we find that only the share of the visitors who were first generation immigrants increased, while the share of the visitors who were second generation immigrants decreased, which is in line with the prediction. The Chi-Square test for all three areas of residence simultaneously is significant, indicating that the areas of residence significantly differ between the two samples. That the share of visitors who live in the suburbs decreased even more than predicted is problematic for the museum, which has policy objectives to reach this group.
On the other hand, it is positive for the museum that people living in small/middle sized towns or in the countryside visit the museum more than the CV method predicted. The results related to education show that there are no significant differences in the distribution of the education levels in total before and after the entrance fee was introduced. Separate tests for the different levels of education show, however, that the CV method underestimated the decrease in the share of visitors with only high school education. Finally, spontaneous visits decreased more than predicted as well.
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Summarizing the comparison between predicted and actual shares, we find that the CV method successfully predicted changes in visitor composition for nearly all the target groups. However, the method overestimated the decline in one of the museum's main target groups (immigrants), while it underestimated the decline in another important target group (those who live in the suburbs).
22 The p-value for mean age is 0.116. 23 According to the museum's visitor data, the museum lost 22 % of its visitors after the entrance fee was introduced, while we predicted a decrease by 28 %. However, these figures should be interpreted with care. The data from the museum counts all individuals who passed through the entrance door: those younger than 20, museum workers, people visiting only the restaurant, and people participating in a conference arranged in the museum's meeting hall. Thus, we are not able to compare the number of actual visitors before and after the entrance fee was introduced.
Conclusions
The issue of free entrance to museums is currently being debated in many countries. However, whether the composition of visitors changes as a result of free entrance is still an open question.
In the present study we investigated changes in visitor composition associated with an introduction of an entrance fee to a state funded museum in Sweden. The motivation for the study was a recent policy change that brought an end to a reform of free entrance at 19 Swedish state funded museums. The museums were allowed to design their own entrance fees, while they at the same time had government directives to particularly catch visitors who rarely attend museums, i.e. men, young people, immigrants, people who live in the suburbs, people with low levels of education, and people with low income. We conducted two surveys in order to collect information about the visitors' socio-economic backgrounds, one before and one after the introduction of the entrance fee. While the entrance was still free, we asked visitors about their willingness to pay (WTP) for a visit, using the Contingent Valuation (CV) method. We then compared the results of the CV survey with the actual change in visitor composition caused by the fee. We thus had an opportunity to do a unique test of the validity of the CV, which, as far as we know, has never been done in a similar way before.
The results of the CV, based on a representative sample of museum visitors, indicate that men, immigrants, those who live in suburb areas, and visitors with low income should become less likely to visit the museum after an implementation of a 40 SEK . Hence, we did find a significant reduction in the shares of several target group visitors already at this low entrance fee. On the other hand, we also found that young visitors are not sensitive to the fee level and that education has no significant effect on a person's WTP for a visit. Our results are strengthened by our very high response rates (almost 90 %). The validity test of the CV method shows that a majority of the changes in visitor composition were correctly predicted. Since the museum had the same exhibitions before and after the introduction of the fee (thus no exhibitions were new), our findings are robust to quality differences. Hence, the CV method is rather successful in measuring what will actually happen after a change in entrance fee and can therefore be an interesting method to use for many museums. Our type of quasi-public good, a museum visit, seems very appropriate for the CV method in terms of the degree to which correct predictions are made. Applications to other cultural goods such as visits to theatres or dance performances should therefore be of interest for future research. We are nevertheless careful in generalizing to what extent CV is successful in predicting changes in visitor composition for non-cultural goods.
The empirical results of the present study are important considering the government directives
given to the museum that we study. The conclusion that targeted individuals are less likely to visit the museum already at a low entrance fee level emphasizes that these groups are price sensitive. Consequently, charging for entrance does affect who visits the museum. Moreover, the fact that an entrance fee is charged at all seems more central for the composition of visitors than the actual level of the fee. We conclude that although the composition of museum visitors were not evenly distributed across different socio-economics groups during the years of free entrance, the distribution became even more skewed after the introduction of the fee. Thus, abolishing the free entrance reform makes it even harder to follow the policy directive regarding target groups.
This partly contradicts the findings by O'Hagan (1995) , who claims that the entrance fee is not the reason why people from lower income groups attend museums less often. As free entrance and various policy reforms exist in several countries, the conclusions of the present paper are of interest in a broader context, especially for cultural policy makers in other countries. In line with our methodological contribution, we suggest that future research touch upon further evidence of stated preferences that are linked to an exogenous change.
